Introduction
Data on variation in the body mass index (BMI, kgam 2 ) among young adults have been reported by a number of researchers. Of particular relevance from the viewpoint of the present analysis are the Danish 1 and the Portuguese 2 studies. Both show, essentially, considerable stability of population means (or medians) of the BMI over time. On the other hand, both studies show a secular tendency for the frequency of`overweight' subjects to increase: in Portugal the proportion of young males with BMIb25 and of BMIb27 has approximately doubled between the 1960s and the 1990s; in Denmark the proportion of subjects with BMIb30 rose signi®cantly between 1960 and 1970 and levelled off thereafter. These secular increases of the fraction of young adults with high BMI values are as a rule discussed in the context of the well-documented trend towards increasing fatness and obesity observed among individuals of various age categories in a number of populations of the industrialized world. 3 ± 6 It should, however, be kept in mind that among young, as opposed to middleaged, adults a high BMI does not necessarily signify excessive fatness. 7 Correlations between the BMI and measures of fatness (fat mass, percentage fat) are generally moderate to moderately high, 8, 9 as are correlations between the BMI and indicators of lean tissue (fat-free mass, limb muscle circumferences). 9 Muscle mass increases considerably during male adolescence and continues to increase into the mid-20s 10 so that young adults with an elevated BMI are not necessarily fat; they may as well have a more powerful, muscle-and-bone physique, ie a larger fat-free mass. It is only among middle-aged and older adults that the BMI becomes very closely correlated with practically all measures of both subcutaneous and visceral fatness, with correlations of the order of 0.85 ± 0.95. 11 The above-mentioned studies draw attention only to the high BMI tail of the BMI frequency distribution. However, if that tail becomes more spread out but, at the same time, the population mean does not move, then one should expect that some concomittant changes must take place also at the low-BMI extreme of the distribution.
In this report we examine these aspects of variation in the BMI among 19-y-old Polish males during the three decades between 1965 and 1995.
Materials and methods
The present study is based on three nationwide surveys of Polish conscripts carried out in 1965, 1986 and 1995. Each survey was carried out under the auspices of the Ministry of National Defence. Subjects were measured and interviewed during a medical examination at district recruiting boards throughout the country. Each of the 300 recruiting boards was asked to provide information on the 1st, 10th, 20th, etc. subject reporting for examination. Since reporting for registration and examination at a speci®ed date is compulsory for all 19-y-old males (irrespective of whether they are found ®t for military service), this procedure yields a 10% random national sample of young adult males of this age, representing all social strata and all regions of the country. 12 The national samples for each survey (birth cohort) are very large, exceeding 20,000 individuals (Table 1) . Cohortspeci®c national means of the BMI and height were calculated. Such means were also calculated for two subgroups representing the opposite extremes of the social scale in Poland: (1) rural residence, father a peasant (individual farmer) with only an elementary school education; and (2) urban residence in cities with population 100,000 , father college educated 13 ( Table 1 ). In addition, a three-way ANOVA was carried out to test for the signi®cance of inter-generation and social-group differences in the BMI and height (Table 2 ). Finally, within each cohort frequencies of`overweight' and`underweight' subjects (in terms of the BMI distributions) were calculated for the national population as a whole, for three subgroups differing in terms of the`degree of urbanization' of place of residence (Table 3) , and for three groups arranged in increasing order of social homogeneity ( Table 4 ). The cut-off point used by us for de®ning overweight was BMIb25.0, while that for underweight BMI`18.0. Our analysis consisted in comparing the BMI and stature frequency distributions between the three birth cohorts and between certain social groups within each cohort. The statistical signi®cance of the differences observed in these comparisons is indicated in the respective tables and in the text. Interactions Ð not signi®cant. a Factor levels: A Ð 1, 1965; 2, 1986; 3, 1995; B Ð 1, cities b100,000; 2, cities and towns`100,000; 3, rural settings; C ± 1, college or high school; 2, vocational school; 3, primary school. Signi®cance: **P`0.01. Signi®cance: * P`0.05; ** P`0.01; *** P`0.001.
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Results
The principal ®ndings of our analysis can be presented in the form of the following observations. As seen in Table 1 are corroborated by a three-way ANOVA in which the effects of each of three factors (A, between-cohort differences; B, type of place of residence; and C, paternal education) upon the trait's variation were assessed separately for the BMI and height ( Table  2) . As can be seen, these effects, as expressed by the respective F-ratios, are all signi®cant, except for the effect of education on the BMI. However, the two traits differ dramatically in the proportion of the total variance explained by the combined action of all three factors, that proportion being 15.6% for height and only 0.4% for the BMI. In other words, the BMI is markedly less responsive than is height both to intergeneration changes and to differences in the social background.
Signi®cant inter-generation changes, however, have occured during that period in the frequencies of individuals from both extremes of the national distribution of the BMI, ie of individuals showing very high and of those showing very low BMI values (Figure 2 ). The proportion of individuals with a 
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BMIb25.0 has risen from ca. 5% in 1965 to ca. 12% in 1995; during the same period the proportion of those with a BMI`18.0 has increased, too, from ca. 4% in 1965 to almost 7% in 1995 (Table 3) . Moreover, when means for all three successive cohorts are considered, each of these inter-generation shifts turns out to have the form of a regular progression, ie of a secular trend. The reality of these trends is corroborated by the fact that they reappear within each of the three social segments of the population different with regard to the degree of urbanization, i.e. both among big-city, small-city and rural dwellers ( Table 3) . As a consequence of these two opposite trends, the shape of the frequency distribution of the BMI in the national population tends to change over time: both tails of the distribution become progressively more spread out. It is noteworthy that the same is true for height. This general pattern can be seen in Figure 1 and is con®rmed by the fact that the s.d. values shown in Table 1 show a steady and statistically signi®cant increase over time both for the BMI and for height: each of the between-cohort comparisons of variances in the BMI and in height yields a signi®cant F-ratio on Fisher's test. One other noteworthy pattern in the variation of the BMI is evident in the data in Table 4 . The proportions of individuals with very high and of those with very low BMI values (respectively: BMIb25 and BMI`18) tend to be highest in the general (national) population, lower among all rural dwellers irrespective of paternal social status, and lowest among those rural dwellers whose fathers are grade school-educated peasants. Moreover, a similar tendency is also apparent in the proportions of very tall and of very short individuals, the former de®ned as taller by at least 12 cm, and the latter as shorter by at least 12 cm, than the respective cohort mean. Although only eight out of the 12 of these gradients reach statistical signi®cance (by the chi-square test), the general tendency seems to us highly suggestive: the proportions of somatically extreme individuals decrease regularly (monotonically) with the increasing homogeneity of the subjects' social background. This tendency appears consistently within each of the three birth cohorts and both for the BMI and stature, i.e. in all 3Â2Â2 12 series (columns) shown in Table 4 .
Discussion
The results of the present study can be viewed in two contexts. The ®rst deals with secular trends, and with social gradients, in means of the BMI and of height. The second deals with secular changes in the prevalence of individuals classi®ed as overweight or underweight.
As indicated above, among young males in postwar Poland the BMI, in contrast to height, shows no indication of either marked and sustained inter-generation trends or of steep and persistent social gradients. A rather straightforward interpretation of these two strikingly different patterns suggests itself. Apparently, nutritional adequacy and morbidity rates during childhood and adolescence, the two environmental factors recognized as mainly responsible for both secular trends and for social-class differences in stature, 10,14 ± 17 have not in¯uenced, to any comparable extent, the weight-for-height relationship among young adults.
However, the gradually increasing extent of variation in the BMI and in height (Figure 1, Table 1 ), ie the steady increase in Poland of the proportion of very high BMI and of very low BMI individuals, as well of the very tall and of the very short ones, is another matter. This tendency could hardly be attributed to any hypothetical changes in the ethnic composition of the population. Throughout the historical period covered by this study Poland has been an ethnically highly homogenous country, with only marginal proportions of linguistic or religious minorities and with near-zero rates of immigration. 13, 16 Some other explanation, therefore, must be looked for. Perhaps the clue lies in the data presented in Table 4 , which show that the proportion of both the`overweight' and of thè underweight' individuals, as well as the proportions of the`very tall' and`very short' individuals, tend to decrease regularly with the increasing homogeneity of the subjects' social background. We think that the above gradient, consistently recurring in each of the three cohorts examined, suggests the following tentative interpretation.
There may be certain speci®c, height-andaor BMIin¯uencing elements of individual lifestyles, eg physically active vs sedentary, carbohydrate-rich vs vegetable-rich diet, strict vs lax parental attention to health care, high vs low emotional stress, smoking vs nonsmoking etc, which have tended to become increasingly variable, in terms of between-family variation, in Poland, quite independently of the between-social class differences or of the concomitant changes in the average, nationwide living standards. The result would be a secular tendency for the extreme variants of both the young adult BMI, and of height at termination of growth, to assume increasingly higher proportions in the population. It is also tempting to speculate that the above effect, if real, might perhaps be reinforced by the mechanism of genotype ± environment correlation. For example, it can be hypothesized that most teenagers genetically predisposed to high fatness would be inclined to choose a fatnessconducive diet; those predisposed to a muscular (`mesomorphic') physique would often choose some muscularity-enhancing lifestyles; while those predisposed to an`ectomorphic' physique might perhaps be prone to cultivate their fashionable`lean look'. manuscript helped us to eliminate several signi®cant weaknesses in our methods of analysis.
